Abstract. This paper evaluates whether there is empirical evidence to support the hypothesis that solar variability is linked to the Earth's climate through the modulation of atmospheric precipitation processes. Using global data from 1979-1999, we find evidence of a statistically strong relationship between cosmic ray flux (CRF), precipitation (P) and precipitation efficiency (PE) over ocean surfaces at mid to high latitudes. Both P and PE are shown to vary by 7-9% during the solar cycle of the 1980s over the latitude band 45-90øS. Alternative explanations of the variation in these atmospheric parameters by changes in tropospheric aerosol content and ENSO show poorer statistical relationships with P and PE. Variations in P and PE potentially caused by changes in CRF have implications for the understanding of cloud and water vapour feedbacks.
Introduction
Precipitation (P) is one of the most fundamental of all climate variables due to its importance as a natural resource and its role in atmospheric dynamics. P influences the atmospheric circulation through the provision of energy to the surrounding air in the form of latent heat released in the condensation process. However, P also has an important effect on climate sensitivity through the related factor of precipitation efficiency (PE). The term PE refers to the efficiency with which atmospheric moisture is converted to P. Under an enhanced climate warming scenario it is thought that the upward moisture flux from the Earth's surface is likely to be increased, leading to a positive feedback. This feedback process may be influenced by changes in PE.
It has been suggested that variations in P and PE are sensitive to the input of electrostatic charge (electrification), increases in which may enhance contact ice-nucleation through 
There are numerous definitions of PE Frankhauser [1988];
Rauber et al. [1996] . In this study, we are interested in PE at regional and hemispheric scales and use simply the ratio of P to total available moisture (i.e. the total columnax precipitable water). For estimates of P we use the Cli- 
Discussion and Conclusion
In this study, we present evidence of a statistical relationship between large-scale P, P E and CRF. This raises the question of whether modulation of the climate by changes in CRF can occur through changes in the global atmospheric electric circuit. According to Tinsley [1996] , through this mechanism it shotfid be expected that P and PE would be positively (negatively) related to CRF at higher (lower) latitudes. Our results are broadly consistent with this theory. As such, the strong similarity in the relationship of P and PE with CRF is notable. Finally, certain caveats must be attached to interpretation of the results presented here. First, due to limitations in global observations of P our study is based on data from a relatively short period. Second, errors in the data used are not uniform in space and time and are likely to be highest over the mid to high latitudes of the Southern Hemisphere. Third, although we have tried to assess other possible influences on PE and P variability there remains the possibility of other explanations of the observations.
The results suggest that variability in CRF is

